ApoE is necessary and sufficient for the binding of large triglyceride-rich lipoproteins to the LDL receptor; apoB is unnecessary.
Large triglyceride-rich very low density lipoproteins (VLDL) Sf 60-400 from hypertriglyceridemic (HTG) patients, but not VLDL from normal subjects, bind to the LDL receptor of human skin fibroblasts because they contain apolipoprotein E (apoE) of the correct conformation, accessible both to the LDL receptor and to specific proteolysis by alpha-thrombin. Trypsin treatment of HTG-VLDL Sf 60-400 causes extensive apoB hydrolysis (fragments less than 100,000 mol wt), total degradation of apoE, and thus complete loss of LDL receptor binding. The reincorporation of apoE (1 mol/mol VLDL) into trypsin-treated HTG-VLDL completely restored the ability of HTG-VLDL to interact with the LDL receptor, suggesting that apoE probably does not induce a conformational change in apoB which results in receptor recognition, nor is intact apoB necessary to maintain the appropriate conformation of apoE for LDL receptor binding. As a model of large triglyceride-rich VLDL Sf greater than 60, we fractionated Intralipid by the Lindgren method of cumulative flotation and prepared apoE-Intralipid complexes. Competitive binding studies demonstrated that apoE-Intralipid is at least as effective as LDL for uptake and degradation of 125I-labeled LDL. Control Intralipid complexes containing apoA-I instead of apoE do not compete with iodinated LDL. Since these TG-rich complexes contain no apoB, apoB is, therefore, not only not sufficient for receptor-mediated uptake of large particles, it is not necessary. ApoE of the correct conformation is not only necessary but is sufficient to mediate receptor binding of large triglyceride-rich particles to the LDL receptor.